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In response to the COVID-19 crisis, the U.S. government passed the Coronavirus Aid, Relief, and Economic 

Security (CARES) Act on March 27, 2020, creating the Paycheck Protection Program (PPP), among others, 

to aid small businesses and their employees. Most PPP loans were administered by commercial banks 

in return for fees, and the banks bore little monitoring costs or risks, since PPP loans were forgivable 

by the government. I analyze if PPP loans of up to $1 million were net substitutes or complements for 

conventional small business loans of the same size for the PPP-issuing banks. The $1 million upper bound 

roughly corresponds to credits to the smallest firms that are often financially constrained. Using Call 

Report data through 2020:Q4, I find significant net complementarities. An additional dollar of PPP credit 

of up to $1 million had multiplier effects on conventional loans to the smallest firms of about an extra 

dollar. 
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. Introduction 

In “This Time is Different: Eight Centuries of Financial Folly,”

einhart and Rogoff (2009) analyze the history of crises and 

uggest that crises have more in common in terms of default 

han they differ from one another. Other crisis studies, such 

s Demirgüç-Kunt and Detragiache (1998) , Berger and Bouwman 

2013) and Laeven and Valencia (2020) , classify some fundamen- 

ally different crisis categories based on their origins, such as crises 

n exchange markets, capital markets, or banking markets. 

The crisis caused by the COVID-19 pandemic, however, can be 

rgued to be really different and may have vastly different con- 

equences. As discussed in Berger et al . (2021) , the virus created 

ublic health shocks and government activity restriction shocks 

hat harmed the real economy and were unrelated to any finan- 

ial markets or institutions. In fact, prior to the crisis, the financial 

icture in the U.S. was so robust that the Federal Reserve decided 

o roll back its massive balance sheet and started to increase in- 

erest rates. The U.S. banks had ample liquidity and equity in early 

anuary 2020, and as soon as the virus hit the world, the structure 
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f the banking industry allowed their workforce to quickly adopt 

he new normal of working remotely. 

Although the crisis did not originate from the banks, it still 

hreatened them because a weak real economy can result in sig- 

ificant loan losses and other problems that can quickly reduce the 

quity capital of banks, which are generally very highly leveraged. 

hus, while the banks faced threats, they were from a completely 

ifferent origin than in other crises, so we may expect different 

esponses, and there is some extant evidence on this issue. For ex- 

mple, Berger et al . (2021) find that commercial borrowers with 

anking relationships fare worse than other borrowers during the 

OVID-19 crisis–a sharp departure from the findings in the litera- 

ure for both normal times (e.g., Kysucky and Norden (2016) ) and 

rior crises (e.g., Bolton et al . (2016) ). 

Early in the COVID-19 crisis, the U.S. government officials 

uickly came to realize that the widespread transformation in so- 

ial behavior would lead to failing businesses, high unemployment, 

nd a dramatic economic slowdown, and that the country would 

eed an urgent stimulation to prevent an even deeper economic 

nd social depression. As a result of a powerful bipartisan effort, 

he U.S. government passed the Coronavirus Aid, Relief, and Eco- 

omic Security (CARES) Act at the end of March 2020, providing 

 massive $2.2 trillion lifeline to the economy. Following the Act, 

he U.S. Department of the Treasury with the U.S. Small Business 

https://doi.org/10.1016/j.jbankfin.2021.106223
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dministration (SBA) established the Paycheck Protection Program 

PPP) to provide loans to help struggling businesses and their em- 

loyees through banks and other financial institutions. 1 

Due to the design of the CARES Act, a firm that qualifies for 

 PPP loan would almost surely find it preferable to a conven- 

ional small business bank loan, since the forgivability of PPP loans 

ould more than offset the additional paperwork costs in virtu- 

lly all circumstances. Thus, PPP loans might be expected to sub- 

titute for conventional bank loans for many small businesses, re- 

ulting in a reduction in such conventional loans. The PPP credits 

ay also complement conventional bank credit in some cases. The 

PP loans may act as subsidies to the borrowing firms that improve 

heir creditworthiness, making them more attractive candidates for 

dditional conventional bank loans. Moreover, the banks may be 

nriched by the better performance of their PPP borrowers and/or 

he fee income provided by the program, increasing resources for 

oans to both PPP and non-PPP borrowers. Therefore, the overall 

ffects of PPP loans on conventional small business bank loans can 

otentially go either way. 

In this paper, I investigate to what extent the substitution 

ersus complementarity between the PPP loans and conventional 

mall business bank loans dominates the data. I particularly fo- 

us on the PPP loans under $1 million, which constitute about 

9% of all PPP loans, and the conventional small business loans 

f the same size. I select $1 million as the threshold amount, as 

t is approximately the upper bound of loans to the most finan- 

ially constrained smallest firms (e.g., Fazzari et al . (1988) ). These 

rms are also the main target for support by the government poli- 

ies. Fortunately, the Call Report schedule dedicated to loans to 

mall businesses (Schedule RC-C) also has an upper limit of $1 mil- 

ion. These loans to the smallest firms are often relationship loans 

ade by small banks with total assets under $1 billion, who have 

omparative advantages in these types of credits (e.g., Berger et al . 

2005) and (2017a) ). Since I analyze the entire set of U.S. commer- 

ial banks –most of which are under $1 billion– all these small 

anks are included in this paper. To put my research in context, 

hodorow-Reich et al . (2020) analyze a similar question, but focus 

n commercial loans over $1 million made by the banks with over 

100 billion in total assets. For that subset of data, they provide 

vidence that the PPP recipient firms reduced their non-PPP bank 

orrowings. 

Using Call Report data through 2020:Q4, my results provide 

trong evidence that there are statistically and economically sig- 

ificant net complementarities between the PPP loans of up to $1 

illion and conventional small business bank loans of the same 

ize. I find that an additional dollar of PPP credit resulted in $0.91 

o $1.27 increase in total small business bank loans. Therefore, the 

PP loans under $1 million had a substantial multiplier effect in 

enerating additional small business portfolio loans of about the 

ame size on average by the PPP-issuing banks. I check and verify 

hat these findings are robust to various alternative specifications. 

It is important to note that banks bore risks associated with 

hese additional small business loans and the direct effect of the 

andemic on small business bank loans was not economically sig- 

ificant. Therefore, the PPP can be viewed as a government sub- 

idy program for small businesses that also fruitfully stimulated 

he banks to make small business loans with their own resources 

o help the survival of small businesses and their employees. Fur- 

hermore, the PPP multiplier effect measured in this paper may be 

nderstated to some extent since the PPP perhaps generated pos- 

tive externalities that resulted in unmeasurable additional credits 

ssued by non-PPP banks. All in all, the results presented in this 
1 All PPP balances were guaranteed by the SBA, and all guaranty fees were 

aived. Also, the PPP lenders were compensated by paying them fees for processing 

PP loans. 

l

i

p

n

2 
aper would have some important policy implications for the fu- 

ure economic endeavors. 

.1. About the paycheck protection program 

With the help of the CARES act, the U.S. Department of Trea- 

ury and the U.S. Small Business Administration (SBA) established a 

659 billion loan initiative for small businesses called the Paycheck 

rotection Program (PPP) as a direct incentive to keep their work- 

rs on the payroll. With the amendment of Title 15 of the United 

tates Code for the commerce and trade, PPP funds originally be- 

ame available for loans created between February 15, 2020, and 

une 30, 2020. Hours before that original deadline, the Senate ex- 

ended the PPP application deadline until the end of August 8, 

020. Then, the program ended on that new deadline by law and 

topped accepting new applications by participating lenders. Most 

mall businesses with less than 500 employees per physical loca- 

ion of the business were deemed as eligible borrowers, includ- 

ng businesses operating in industries with NAICS code 72, such as 

estaurants. Importantly, $10 million had been set to be the upper 

ound of a PPP loan that an eligible small business could borrow 

o retain employees, and the salaries were capped at $10 0,0 0 0. The 

BA announced that the loans would be forgiven if the loan spend- 

ng criteria were met by the borrowers. 

All existing SBA-certified lenders were deemed eligible to pro- 

ess PPP loans, and all federally insured banks and credit unions, 

s well as farm credit systems and non-bank, non-insured de- 

ository institutions, were welcome to become a PPP lender with 

n application conditional on approval. The SBA guaranteed 100% 

f the balances, waived all guaranty fees, and compensated the 

enders by paying them fees for processing PPP loans. In addition, 

n order to bolster the efficiency of the PPP, the Federal Reserve 

oard authorized all Federal Reserve Banks to institute their PPP 

iquidity Facilities (PPPLF) to provide liquidity to financial institu- 

ions authorized to make PPP loans. Since the inception of the PPP 

hrough its end in August, more than five thousand participating 

enders issued over $5.2 million in approved loans with an average 

oan size of about $10 0,0 0 0, which left some unused $134 billion 

ithin the program’s budget. Total outstanding advances from the 

PPLF throughout this program was about $67.5 billion. 

Surveys show that PPP has been successful in helping borrow- 

rs. The COVID-19 Small Business Survey of the National Feder- 

tion of Independent Business (2020) indicates that 78% of the 

espondents submitted an application for a PPP loan, almost all 

f their applications were approved, and 96% of the PPP appli- 

ants have been satisfied with the program to some extent. Also, 

he Small Business Credit Survey of the Federal Reserve System 

2021) presents that firms that received PPP funds were more 

ikely to retain their employees or attempt to rehire them. Impor- 

antly, 71% of the firms that did not receive PPP funds took ac- 

ion to reduce employment, whereas 46% of the firms that received 

ll the PPP funds that they applied for took action to reduce em- 

loyment. Similarly, while 44% of the firms that did not receive 

PP funds attempted to rehire employees, 77% of the firms that re- 

eived all the PPP funds that they applied for attempted to rehire 

mployees. 

.2. The pandemic literature on the paycheck protection program 

Berger and Roman (2020) provide an extensive review of the 

iterature prior to the pandemic on theoretical and empirical ev- 

dence on bailouts and bail-ins through government sponsored 

rograms. Concurrent pandemic literature on the various eco- 

omic and social outcomes of the Coronavirus pandemic includes 
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2 Some banks are not required to report their small business loan data in the first 

and third quarters due to changes in the filing requirements over time. The missing 

loan observations are interpolated by taking the average of the 1-period lagging and 

leading quarters of the missing quarter. 
3 It is important to note that the PPP is established in the beginning of 2020:Q2, 

but the total small business bank loans documented in Table 2 and Fig. 1 do not 

include the PPP loans made by the banks. 
4 C&I loans in the Call Reports actually include PPP loans. Therefore, for the 

econometric analysis, the total amount of PPP loans in each size category has to 

be subtracted from the corresponding size category of the small business C&I loans 

separately. 
aker et al . (2020a , 2020b , 2020c ), Barrios et al . (2020) , Bartik et

l . (2020a) , Beggs and Harvison (2020) , Brunnermeier and Krish- 

amurthy (2020) , English and Liang (2020) , Erel and Liebersohn 

2020) , Hanson et al . (2020) , Kaufmann (2020) , Li et al . (2020) and

ardoulakis (2020) . 

Looking at contemporaneous papers on PPP, Li and Strahan 

2020) examine the determinants of PPP lending and present the 

mportance of relationships on PPP lending. Similarly, Amiram and 

abetti (2020) show that relationships increase the amount and 

pproval speed of PPP loans. On the other hand, Berger et al . 

2021) analyze if relationship borrowers do better or worse than 

ther borrowers during the pandemic, and present that relation- 

hip borrowers have been subject to harsher contractual terms. 

Several other studies analyze various aspects of the PPP, as well 

s bank lending during the pandemic. For example, Granja et al . 

2020) examine if the PPP hit its targets, and present that the 

unds were actually provided to less damaged areas, and there 

ere a substantial heterogeneity across banks providing those 

unds. Chodorow-Reich et al . (2020) analyze Y-14 data on the loans 

ver $1 million made by the banks with over $100 billion in to- 

al assets and find that increases in bank credit were mostly from 

rawdowns by large firms on commitments. They also provide 

ome evidence that the PPP recipient firms reduced their non- 

PP bank borrowings. Levine et al . (2020) show that in countries 

ith relatively more small banks, revenues of small firms and em- 

loyment of low-income workers fall by relatively less in response 

o COVID-19. James et al . (2020) examine if community banks re- 

ponded faster to the PPP loan requests than larger banks, and they 

resent distance-based evidence consistent with their hypothesis. 

imilarly, Marsh and Sharma (2020) present that community banks 

layed a substantial role in distribution of PPP funds. Bartik et al . 

2020a) find that PPP loans increase a business’s expected survival 

ate. Balyuk et al . (2020) present that some firms appear as unwill- 

ng to use PPP loans, larger firms received priority with access to 

arly-stage PPP funds, and banking with large banks augmented 

his priority effect. Bartlett and Morse (2020) provide evidence 

hat the PPP has helped the survival of the microbusinesses in the 

edium-run, but this result does not hold for larger small busi- 

esses. Atkins et al . (2021) offer evidence of discrimination in PPP 

ending and that the design of the program resulted in about 50% 

ess funds for Black-owned businesses compared to the funds re- 

eived by comparable white-owned businesses. Core and De Marco 

2020) analyze the Italian Guarantee Fund, which is similar to the 

PP, and show that larger banks and banks with better technolo- 

ies make more guaranteed loans. Finally, Hasan et al . (2020) study 

he determinants of global syndicated loan prices during the pan- 

emic. Their findings show strong evidence of increased spreads in 

esponse to the exposure to COVID-19 by the lenders and borrow- 

rs. 

The literature on the Paycheck Protection Program and bank 

ending during the pandemic has been constantly growing over the 

ast few months, as reviewed above. However, to the best of my 

nowledge, none of the concurrent research concentrates on a full- 

edged analysis of the multiplier effects of the PPP on conventional 

mall business bank loans under $1 million made by the complete 

et of banks in the Call Reports. The findings of Chodorow-Reich et 

l . (2020) , as noted above, are for larger loans by the largest banks,

hich suggest that there may be a significant heterogeneity in the 

esults of the program by loan size and bank size. 

. Methodology 

.1. Main data and variables 

My analysis in this research paper employs the Consolidated 

eports of Condition and Income, shortly known as the Call Re- 
3 
orts, as the main source of data. I collect the quarterly Call Report 

ata of all federally regulated U.S. banks from the Public Data Dis- 

ribution website of the Federal Financial Institutions Examination 

ouncil (FFIEC) Central Data Repository. I use the bank structure 

les provided by the Federal Reserve Bank of Chicago to identify 

he structure and geographical variables of the banks in my main 

ata. This main dataset includes 270,831 observations of 7891 en- 

ities between 2010:Q1 and 2020:Q4. I use this dataset to create 

ost of the main bank variables in this paper, including the small 

usiness bank loans and gross total assets. I adjust all nominal val- 

es in this paper to the 2010 prices using the Consumer Price In- 

ices (CPI) of the Bureau of Labor Statistics (BLS). Table 1 provides 

rief definitions of the variables in my models. 

The small business bank loans data come with the Call Reports. 

rior to the last financial crisis of 20 07–20 09, the Federal Deposit 

nsurance Corporation (FDIC) used to collect information on small 

usiness bank loans once a year in the second quarter. During 

he crisis, however, the FDIC realized the importance of and the 

eed for having the small business bank loans data on a more fre- 

uent basis and started requesting them quarterly just like other 

ey bank data. In the FFIEC 041 form, loans to small businesses 

re separated into two big borrower-based categories: commercial 

eal estate (CRE) loans secured by non-farm non-residential prop- 

rties, and commercial and industrial (C&I) loans. Within these two 

ategories, quantities and currently outstanding total amounts of 

he bank loans are asked under three amount-based categories: 

oans with original amounts of $10 0,0 0 0 or less, loans with origi- 

al amounts of more than $10 0,0 0 0 through $250,0 0 0, and loans

ith original amounts of more than $250,0 0 0 through $10 0 0,0 0 0. 

Looking at Table 2 , banks held about 24 million small business 

oans in 2020:Q1, and the same statistic was about 25.1 million 

mall business loans a year earlier in 2019:Q1. 2 The total outstand- 

ng amount of small business bank loans in 2020:Q1 was about 

560.9 billion, and in 2019:Q1, it was $542.7 billion. In 2020:Q2, on 

he other hand, banks held about 26.8 million small business loans, 

nd the total outstanding amount of small business bank loans was 

726.7 billion 

3 . Therefore, the total amount of small business bank 

oans was substantially larger in 2020:Q2 than in prior quarters. 

In Fig. 1 , I present the quarterly ratio of total small business 

ank loans with respect to gross total assets of all banks. As shown, 

n 2019:Q4, right before the COVID-19 shock, this ratio is about 

.040. Then in 2020:Q1, there is a sharp decline in this ratio to 

.038. In the quarters following the decline, the ratio increases dra- 

atically to about 0.049. In 2020:Q4, it starts declining slowly. 

Some PPP loan data, such as the total outstanding balance of 

PP loans of a bank, are available from the Call Reports in a new 

emorandum started in 2020:Q2 that constitute the main PPP 

ata. However, for the econometric analyses in this paper, there is 

 need to know the total amount of PPP loans that is recorded in 

ifferent size categories of small business bank C&I loans. 4 Hence, 

o supplement that data, I also collect the PPP loan data from the 

ebsite of the Small Business Administration (SBA). The SBA PPP 

atabase includes all PPP loans that have been approved since the 

eginning of the program in April 4, 2020 until the end of the pro- 

ram on August 8, 2020. This dataset has some basic information 
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4 
bout the PPP loans and the borrowers, and limited information 

bout the lenders, which are banks and non-bank financial institu- 

ions approved by the SBA. The SBA PPP data do not provide any 

dentification numbers of the lenders. In order to merge the PPP 

ata with the Call Reports data, I program a matching algorithm 

ased on the names and locations of the lenders. I also crosscheck 

he SBA PPP data with the PPP data from the Call Reports and ver- 

fy the match. 5 

Overall, 5460 lenders, including banks and other financial insti- 

utions, participated in the PPP program, and they made 5212,128 

PP loans that are worth approximately $525 billion total. About 

9% of all PPP loans are of sizes smaller than $10 0 0,0 0 0, with the

mallest loans under $50,0 0 0 being the most popular (about 69%). 

o, with respect to the size of the loans, PPP loans are quite similar 

o the small business bank loans. Banks were the dominant play- 

rs in the PPP market. For example, 94% percent of all PPP loans 

ere created by banks and the top ten PPP lenders were all banks. 

ccording to my data, out of 5127 banks, 4234 of them (82.58%) 

ade at least one PPP loan in 2020. Table 2 shows that in 2020:Q2,

he total number of outstanding bank PPP loans were about 4.4 

illion, and the total outstanding balance of bank PPP loans were 

bout $405.8 billion. 

Based on the NAICS codes in the data, most PPP loans created 

y banks were secured by construction companies (12.01%) includ- 

ng non-residential building construction and building equipment 

ontractors; professional, scientific, and technical services (10.17%) 

ncluding legal services; and other service companies (11.62%) in- 

luding automotive repair and maintenance, and personal care ser- 

ices. Health care and social assistance companies are the second 

iggest PPP borrowers in terms of total loan amount ($7.04 billion) 

ollowing the construction companies ($7.71 billion). 

Finally, the pairwise correlation between the number of bank 

PP loans and the number of small business bank loans is 0.6162, 

nd the pairwise correlation between the amount of bank PPP 

oans and the amount of small business bank loans is 0.8972. These 

airly high, positive correlations provide preliminary evidence of 

he relationship between the bank PPP loans and small business 

ank loans. In the following section, I set up an econometric model 

o analyze this relationship in detail. 

.2. Baseline empirical model 

For my baseline empirical model, I use a modified bank loan 

roduction model similar to that presented by Berger et al . (2017a) . 

n my model outlined below, banks collect and use deposits and 

ther resources to make loans. 

�

(
Loan s i,t 
GT A i,t−1 

)
= β0 + β1 �

(
P P P i,t 

GT A i,t−1 

)

+ β2 CORONA + β Control s i,t−1 + Bank F ixed E f f ect s i 

+ T ime F ixed E f f ect s t + ε i,t (1) 

The difference operator � in Eq. (1) refers to the change in a 

ariable since the same quarter of the previous year 6 . Loan s i,t vari- 

ble is bank i ’s total small business loans at year-quarter t . Fol- 

owing the Call Reports, small business loans are categorized in 

ix categories based on two borrower types (CRE and C&I), and 

hree amount intervals ($10 0,0 0 0 or less; $10 0,0 0 0 to $250,0 0 0;
5 The verification process of my matching algorithm involves picking a 20% ran- 

om sample of the matched data and crosschecking and verifying the match of each 

bservation in that sample manually. 
6 In the baseline model, I scale the difference operator with respect to changes 

ince the same quarter of the previous year to mitigate econometric issues that can 

rise due to seasonality. In Section 4 , as a robustness check, I rescale the difference 

perator with respect to changes since the prior quarter, and my general findings 

o not change qualitatively. 
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Fig. 1. Total Small Business Bank Loans over Total Gross Total Assets (GTA). Notes: This figure presents the ratio of the quarterly total of small business bank loans over the 

quarterly total of gross total assets of the banks. The volume of total small business loans in the figure does not include the PPP loans made by the banks. 

Table 2 

Small business bank loans and PPP loans. 

Number of small business bank loans Total amount of small business bank loans Number of PPP bank loans Total amount of PPP bank loans 

2019:Q1 25,073,588 542,723,200 - - 

2019:Q2 23,233,116 542,662,016 - - 

2019:Q3 23,411,452 537,578,560 - - 

2019:Q4 23,370,900 540,359,872 - - 

2020:Q1 23,947,744 560,926,848 - - 

2020:Q2 26,773,100 726,728,896 4363,602 405,811,136 

2020:Q3 26,555,012 732,310,720 4601,619 407,986,592 

2020:Q4 26,590,582 688,824,704 3996,112 338,671,584 

Notes: Monetary values are in thousands of 2010 U.S. dollars. 
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250,0 0 0 to $10 0 0,0 0 0). It is important to note that these con-

entional small business bank loans do not include PPP loans. 7 

T A i,t−1 stands for the quarter-lagged gross total assets that I use 

o normalize monetary values. Table 3 provides the descriptive 

tatistics of the variables that I use in the empirical model above. 

The key right-hand side variable is P P P i,t , which is a bank’s out- 

tanding total balance of PPP loans of up to $1 million. Right-hand 

ide variables also include a Coronavirus pandemic time dummy 

ariable, CORONA, to measure the direct effects of the pandemic 

n the small business bank loans. Other right-hand side variables 

nclude core deposits, repos, and other hot money as resource vari- 

bles. I have also included a resource variable based on Federal 

ome Loan Bank borrowings. 8 

In the literature, many studies including Berger and Black 

2011) and Almanidis et al . (2019) indicate that large banks have 

ifferent production technologies. To control for that effect, I in- 

lude a dummy variable, LARGE, that is equal to 1 if the gross to- 

al assets of a bank is greater than $1 billion. Some other bank- 
7 As explained in the previous sections, C&I loans in the Call Reports actually in- 

lude PPP loans, but using the SBA data, I subtracted the total amount of PPP loans 

n each size category from the corresponding size category of the small business 

&I loans of a bank separately. 
8 Adding Federal Home Loan Bank borrowings in the bank loan production func- 

ion is based on Ashcraft et al. (2010) and others in the literature emphasizing the 

mportance of Federal Home Loan Bank System. 

o  

p

l

d  

r

5 
pecific dummy variables that I include in the model are a swap 

ummy variable that is 1 if credit default swap spread is available 

o a bank, and a bank holding company dummy variable that is 

 if a bank is a part of a bank holding, which would control for

f bank holding companies act as internal capital markets for al- 

ocating funds across their subsidiaries. Also, in order to account 

or the regulatory environment in which the bank operates, I in- 

lude a foreign-owned dummy variable that is 1 if the ownership 

f the bank is at least 50% foreign, as well as two dummy vari- 

bles controlling if the primary regulator of the bank is the Fed- 

ral Reserve System (FRS) or Federal Deposit Insurance Corpora- 

ion (FDIC) omitting one last dummy variable based on the Office 

f the Comptroller of the Currency (OCC) as the primary regulator 

o avoid the dummy trap. 

Moreover, I include some bank and market-risk related vari- 

bles in the model. The LISTED variable controls for if a bank is 

isted publicly at a point in time. To create the LISTED variable, I 

se the CRSP-FRB link data supplied by the Federal Reserve Bank 

f New York. 9 The LISTED variable is equal to 1 if a bank has been

ublicly listed at least for one day in a given quarter. Following the 

iterature on the potential effects of market competition on pro- 

uction such as Berger and Bouwman (2013) , Berger et al . (2016) ,
9 The data are provided at https://www.newyorkfed.org/research/banking _ 

esearch/datasets by the Federal Reserve Bank of New York. 

https://www.newyorkfed.org/research/banking_research/datasets
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Table 3 

Descriptive statistics. 

Variable Mean Standard deviation 5th Percentile 95th Percentile 

C&I-S-loans 18.73 M 346.41 M 0 20 M 

C&I-M-loans 8.81 M 86.21 M 0 20 M 

C&I-L-loans 20.15 M 170.30 M 0 51 M 

CRE-S-loans 2.02 M 8.09 M 0 6 M 

CRE-M-loans 7.53 M 38.41 M 0 20 M 

CRE-L-loans 35.69 M 219.89 M 0 99 M 

PPP 5.05 M 165.46 M 0 0 

CORONA 0.075 0.263 0 1 

GTA 2347.94 M 40,742.93 M 28.73 M 2289.29 M 

CDEP 1381.81 M 23,111.62 M 21 M 1571 M 

REPO 44.41 M 1800.18 M 0 2 M 

HOTM 191.60 M 3483.06 M 0 92 M 

FHLB 62.04 M 855.34 M 0 89 M 

LARGE 0.082 0.275 0 1 

BH 0.808 0.394 0 1 

FORN 0.007 0.084 0 0 

LISTED 0.081 0.272 0 1 

SWAP 0.003 0.053 0 0 

FRS 0.130 0.336 0 1 

FDIC 0.630 0.483 0 1 

HHI 0.4411 0.2814 0.0948 1.0000 

ROE 0.0255 0.2552 -0.0057 0.0604 

ROASD8 0.0017 0.0533 0.0002 0.0037 

CASES 0.1891 1.1372 0.0000 0.2095 

VUL 91.1933 20.9850 58.3500 122.1400 

Number of observations = 270,831. 

Notes: M stand for millions. Monetary values are in 2010 U.S. dollars. 
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nd Karakaplan et al . (2019) , I add a Herfindahl-Hirshman Index 

HHI) of market concentration in my model. To calculate the HHI, I 

sed total deposits data that I collected from the Statistics on De- 

ository Institutions (SDI) of the Federal Deposit Insurance Corpo- 

ation (FDIC). Finally, the model includes the return on equity and 

he moving standard deviation of return on assets of a bank over 

he last 8 quarters. 

. Baseline estimation results 

All regression tables presented below report OLS estimates of 

he effects of PPP loans on small business bank loans as outlined 

n Eq. (1) . Also, all estimations include bank and time fixed effects, 

hich are not presented in the tables for brevity. Lastly, all regres- 

ion tables present robust standard errors clustered at the bank- 

evel. 

.1. Small business bank loans for commercial and industrial 

usinesses 

Table 4 presents the estimation results for the model with three 

ifferent size categories of the small business commercial and in- 

ustrial (C&I) loans as the dependent variable. 

As discussed above, conventional small business loans for which 

he banks bear the credit risk and PPP loans may be either substi- 

utes or complements, and the results for small business C&I loans 

hown in Table 4 provide strong evidence suggesting that they are 

rimarily complements. The estimated effects of the PPP loans on 

mall business C&I loans are positive and statistically significant at 

he 1% level in all columns of Table 4 , consistent with the empir-

cal dominance of complementarities over potential substitutions. 

he estimated effects are also quite strong economically, suggest- 

ng that an additional dollar of PPP credit results in an estimated 

ncrease in small-sized , medium-sized , and large-sized small business 

&I loans by 27, 14, and 22 cents, respectively. The total effect is 

bout 63 cents of additional total C&I loans for every dollar of PPP 

redit. This PPP multiplier effect is an important indication of how 

uccessful the PPP was in stimulating small business C&I loans. 
6 
Moreover, the effect of PPP loans on the smallest-sized small 

usiness C&I loans (C&I-S-loans) is greater than that of the larger- 

ized small business C&I loans (C&I-M-loans and C&I-L-loans). That 

ifference may be due to the fact that the PPP loans that are de- 

igned to be limited in size may be complemented by smallest- 

ized small business bank loans better than the larger-sized loans. 

s indicated above, the complementarities may be due to the es- 

ablishment or reinforcement of a lending relationship through 

he PPP, or due to the strengthened creditworthiness of the PPP 

orrowers, yielding more conventional bank credits. Investigation 

f the source of such complementarities, however, is beyond the 

cope of this paper due to lack of detailed data on borrower risks. 

The effect of the Coronavirus pandemic dummy variable 

ORONA is positive and significant at the 1% level, which is an 

ndication of the direct positive impact of the pandemic on com- 

ercial and industrial small business bank loans. But the effect is 

conomically small (less than 0.013 in all columns), which would 

ean that the direct effect of the pandemic probably did not stim- 

late the banks too much to increase their small business C&I 

oans. Compared to the effect of the PPP intervention term, the 

mall magnitude of CORONA may be a sign of the banks’ unwill- 

ngness to lend conventional bank loans to risky small businesses. 

.2. Small business bank loans for commercial real estate 

Table 5 presents the estimation results for the model with three 

ize categories of the small business commercial real estate (CRE) 

ank loans as the dependent variable. 

Looking at the estimated effects of the PPP loans on small busi- 

ess CRE loans, they are positive and statistically significant at the 

% level in all columns in Table 5 , providing empirical evidence 

f how complementarities between PPP loans and small business 

RE loans dominate potential substitutions of PPP loans for small 

usiness CRE loans. Also, the magnitudes of the effect are impor- 

ant economically that for every additional dollar of PPP credit, the 

mall-sized , medium-sized , and large-sized small business CRE loans 

ncrease by 12, 6, and 9 cents, respectively. That is about 27 cents 

otal of additional small business CRE loans for every dollar of PPP 
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Table 4 

Estimation results – small business C&I Bank loans. 

�(C&I-S-loans / GTA) �(C&I-M-loans / GTA) �(C&I-L-loans / GTA) 

�(PPP / GTA) 0.2687 ∗∗∗ (0.059) 0.1407 ∗∗∗ (0.023) 0.2209 ∗∗∗ (0.022) 

CORONA 0.0128 ∗∗∗ (0.003) 0.0061 ∗∗∗ (0.001) 0.0098 ∗∗∗ (0.001) 

�(CDEP / GTA) 0.0000 (0.000) 0.0000 (0.000) 0.0001 (0.000) 

�(REPO / GTA) 0.0016 (0.001) 0.0031 ∗∗ (0.001) 0.0109 ∗∗∗ (0.004) 

�(HOTM / GTA) -0.0001 (0.000) 0.0005 (0.000) 0.0014 (0.001) 

�(FHLB / GTA) 0.0053 ∗ (0.003) 0.0058 ∗∗∗ (0.002) 0.0199 ∗∗∗ (0.003) 

LARGE -0.0002 (0.000) -0.0000 (0.000) 0.0001 (0.000) 

BH -0.0004 ∗∗ (0.000) -0.0001 (0.000) 0.0001 (0.000) 

FORN 0.0002 (0.000) -0.0000 (0.000) -0.0004 ∗∗ (0.000) 

LISTED -0.0003 ∗∗∗ (0.000) -0.0002 ∗∗∗ (0.000) -0.0002 ∗ (0.000) 

SWAP 0.0003 (0.000) 0.0001 (0.000) 0.0004 ∗∗ (0.000) 

FRS -0.0001 (0.000) -0.0001 ∗ (0.000) -0.0002 ∗ (0.000) 

FDIC -0.0001 (0.000) -0.0000 (0.000) 0.0001 (0.000) 

HHI 0.0002 ∗ (0.000) 0.0003 ∗∗∗ (0.000) 0.0007 ∗∗∗ (0.000) 

ROE 0.0001 ∗ (0.000) 0.0001 (0.000) -0.0000 (0.000) 

ROASD8 0.0000 (0.000) 0.0000 (0.000) -0.0001 (0.000) 

Constant -0.0003 (0.000) -0.0003 ∗∗∗ (0.000) -0.0008 ∗∗∗ (0.000) 

Observations 239,121 239,121 239,121 

Notes: This table reports the OLS estimates of the effect of PPP loans on commercial and indus- 

trial (C&I) small business bank loans. The panel data is from 2010:Q1 to 2020:Q4. Small business 

bank loans are categorized into three amount intervals: $10 0,0 0 0 or less (S-loans), $10 0,0 0 0 to 

$250,0 0 0 (M-loans), and $250,0 0 0 to $10 0 0,0 0 0 (L-loans). The difference operator � stands for 

the change in a variable since the same quarter of the previous year. The dependent variable and 

the PPP variable are normalized with respect to lagged GTA. All other control variables are one- 

period lagged. All estimations include bank and time fixed effects, which are not presented for 

brevity. Robust standard errors are clustered by banks and presented in parentheses. Asterisks 

indicate significance at the 1% ( ∗∗∗), 5% ( ∗∗) and 10% ( ∗) levels. 

Table 5 

Estimation results – small business CRE bank loans. 

�(CRE-S-loans / GTA) �(CRE-M-loans / GTA) �(CRE-L-loans / GTA) 

�(PPP / GTA) 0.1204 ∗∗∗ (0.027) 0.0605 ∗∗∗ (0.011) 0.0905 ∗∗∗ (0.011) 

CORONA 0.0018 ∗∗ (0.001) 0.0027 ∗∗∗ (0.000) 0.0059 ∗∗∗ (0.000) 

�(CDEP / GTA) 0.0000 (0.000) 0.0000 (0.000) 0.0001 (0.000) 

�(REPO / GTA) 0.0014 (0.001) 0.0026 ∗∗ (0.001) 0.0124 ∗∗ (0.005) 

�(HOTM / GTA) 0.0001 (0.000) 0.0004 (0.000) 0.0015 (0.001) 

�(FHLB / GTA) 0.0029 ∗∗ (0.001) 0.0054 ∗∗∗ (0.001) 0.0269 ∗∗∗ (0.004) 

LARGE 0.0003 ∗∗∗ (0.000) 0.0003 ∗∗∗ (0.000) 0.0009 ∗∗∗ (0.000) 

BH -0.0003 ∗∗∗ (0.000) -0.0002 ∗∗∗ (0.000) -0.0005 ∗∗∗ (0.000) 

FORN 0.0004 ∗∗∗ (0.000) 0.0004 ∗∗∗ (0.000) 0.0003 (0.000) 

LISTED 0.0001 ∗ (0.000) 0.0001 ∗∗∗ (0.000) 0.0002 ∗ (0.000) 

SWAP 0.0003 ∗∗∗ (0.000) 0.0002 ∗ (0.000) 0.0007 ∗∗ (0.000) 

FRS -0.0001 ∗ (0.000) -0.0001 ∗∗∗ (0.000) -0.0005 ∗∗∗ (0.000) 

FDIC -0.0001 ∗∗ (0.000) -0.0001 ∗∗ (0.000) -0.0002 ∗∗ (0.000) 

HHI -0.0001 (0.000) 0.0001 ∗ (0.000) 0.0009 ∗∗∗ (0.000) 

ROE 0.0000 (0.000) -0.0000 (0.000) -0.0001 (0.000) 

ROASD8 0.0001 ∗∗∗ (0.000) 0.0001 ∗∗ (0.000) 0.0001 (0.000) 

Constant 0.0001 (0.000) 0.0002 ∗∗∗ (0.000) 0.0005 ∗∗ (0.000) 

Observations 239,121 239,121 239,121 

Notes: This table reports the OLS estimates of the effect of PPP loans on small business CRE bank 

loans. The panel data is from 2010:Q1 to 2020:Q4. Small business bank loans are categorized into 

three amount intervals: $10 0,0 0 0 or less (S-loans), $10 0,0 0 0 to $250,0 0 0 (M-loans), and $250,0 0 0 

to $10 0 0,0 0 0 (L-loans). The difference operator � stands for the change in a variable since the 

same quarter of the previous year. The dependent variable and the PPP variable are normalized 

with respect to lagged GTA. All other control variables are one-period lagged. All estimations in- 

clude bank and time fixed effects, which are not presented for brevity. Robust standard errors are 

clustered by banks and presented in parentheses. Asterisks indicate significance at the 1% ( ∗∗∗), 5% 

( ∗∗) and 10% ( ∗) levels. 
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redit. The degree of this PPP multiplier effect provides an empir- 

cal evidence of how well the PPP stimulated small business CRE 

oans. 

Furthermore, the coefficients of the PPP in Table 5 indicate 

hat the PPP loans increase the smallest-sized small business CRE 

oans (CRE-S-loans) more than that of the larger-sized small busi- 

ess CRE loans (CRE-M-loans and CRE-L-loans). Once again, this 

utcome may be due to the fact that PPP loans come with usage 

nd size restrictions and the smallest-sized conventional small busi- 

ess CRE loans would better complement the restricted PPP loans 

han the larger-sized small business CRE loans. As discussed above, 
7 
he complementarities between the PPP loans and small business 

RE loans may be due to the relationships that are either newly 

ounded or bolstered between the borrowers and banks through 

PP loans, or due to the improved creditworthiness of the PPP bor- 

owers as a result of the virtually risk-free nature of the PPP loans. 

owever, the origins of these complementarities are not analyzed 

n this paper due to lack of data. 

Lastly, the effect of the dummy variable CORONA in Table 5 is 

ositive and significant at the 1% level. The magnitude of the ef- 

ect, however, is economically minuscule (less than 0.006 in all 

olumns). So, when all other determinants of the small business 



M.U. Karakaplan Journal of Banking and Finance 133 (2021) 106223 

Table 6 

Estimation results – total small business bank loans. 

�(Total C&I loans / GTA) �(Total CRE loans / GTA) �(Total C&I and CRE loans / GTA) 

�(PPP / GTA) 0.6302 ∗∗∗ (0.049) 0.2869 ∗∗∗ (0.026) 0.9171 ∗∗∗ (0.075) 

CORONA 0.0287 ∗∗∗ (0.003) 0.0039 ∗∗∗ (0.001) 0.0326 ∗∗∗ (0.004) 

�(CDEP / GTA) 0.0001 (0.000) 0.0001 (0.000) 0.0002 (0.000) 

�(REPO / GTA) 0.0155 ∗∗∗ (0.006) 0.0166 ∗∗ (0.006) 0.0321 ∗∗∗ (0.012) 

�(HOTM / GTA) 0.0018 (0.002) 0.0021 (0.002) 0.0039 (0.004) 

�(FHLB / GTA) 0.0310 ∗∗∗ (0.007) 0.0356 ∗∗∗ (0.007) 0.0666 ∗∗∗ (0.013) 

LARGE -0.0001 (0.000) 0.0014 ∗∗∗ (0.000) 0.0013 ∗∗∗ (0.000) 

BH -0.0004 (0.000) -0.0011 ∗∗∗ (0.000) -0.0014 ∗∗∗ (0.000) 

FORN -0.0002 (0.000) 0.0011 ∗∗∗ (0.000) 0.0008 (0.001) 

LISTED -0.0007 ∗∗∗ (0.000) 0.0004 ∗∗ (0.000) -0.0003 (0.000) 

SWAP 0.0008 ∗∗ (0.000) 0.0012 ∗∗ (0.000) 0.0020 ∗∗∗ (0.001) 

FRS -0.0004 ∗ (0.000) -0.0008 ∗∗∗ (0.000) -0.0012 ∗∗∗ (0.000) 

FDIC -0.0000 (0.000) -0.0004 ∗∗∗ (0.000) -0.0004 (0.000) 

HHI 0.0011 ∗∗∗ (0.000) 0.0009 ∗∗∗ (0.000) 0.0021 ∗∗∗ (0.000) 

ROE 0.0001 (0.000) -0.0001 (0.000) 0.0001 (0.000) 

ROASD8 0.0000 (0.000) 0.0003 ∗ (0.000) 0.0003 (0.000) 

Constant -0.0014 ∗∗∗ (0.000) 0.0008 ∗∗∗ (0.000) -0.0006 (0.001) 

Observations 239,121 239,121 239,121 

Notes: This table reports the OLS estimates of the effect of PPP loans on total small business bank loans. The panel 

data is from 2010:Q1 to 2020:Q4. Total small business bank loans are categorized into three groups: total small 

business C&I loans (Total C&I loans), total small business CRE loans (Total CRE loans), and overall total of the small 

business loans of a bank (Total C&I and CRE loans). The difference operator � stands for the change in a variable 

since the same quarter of the previous year. The dependent variable and the PPP variable are normalized with 

respect to lagged GTA. All other control variables are one-period lagged. All estimations include bank and time 

fixed effects, which are not presented for brevity. Robust standard errors are clustered by banks and presented in 

parentheses. Asterisks indicate significance at the 1% ( ∗∗∗), 5% ( ∗∗) and 10% ( ∗) levels. 
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ank loans are controlled for, the direct effect of the pandemic 

n the small business CRE bank loans is almost non-existent. This 

utcome provides a clue of how banks would be hesitant to make 

oans to risky small CRE businesses if banks were left on their own 

y the government without any stimulation. 

.3. Total small business bank loans 

In order to analyze the effects of the PPP on the total small 

usiness bank loans, I aggregate small business bank loans under 

hree categories: total small businesses C&I loans, total small busi- 

ess CRE loans, and the overall total of small business loans of 

 bank, which is the sum of the former two categories. Table 6 

eports the effects of the PPP on these aggregated small business 

ank loan categories. 

In all columns of Table 6 , the coefficients of the PPP term are

ositive and statistically significant at the 1% level, which is in line 

ith the empirical evidence presented earlier that the complemen- 

arities between the PPP loans and small business bank loans dom- 

nate their substitutability. Moreover, the estimated effects of the 

PP are economically significant, too. In the first column of Table 

 , an extra dollar of PPP credit results in an extra 63 cents of to-

al small business C&I bank loans. In addition to that, the second 

olumn of Table 6 shows that an extra dollar of PPP credit results 

n an extra 29 cents of total small business CRE bank loans. Hence, 

s presented in the third column, the estimated overall total effect 

f an extra dollar of PPP credit is an extra 92 cents of total small

usiness bank loans. In other words, the PPP multiplier effect on 

otal small business bank loans is 92%, which can reasonably be 

onsidered as successful. This multiplier effect may also be under- 

stimated to some extent due to the fact that the PPP probably 

enerated positive economic externalities that resulted in some ad- 

itional credits issued by non-PPP banks that are not measurable 

n the current setting. 

It is also important to note that the estimated multiplier effect 

f the PPP on total small business C&I bank loans is about twice 

s large as the multiplier effect of the PPP on total small business 

RE loans. This difference may be due to the fact that while CRE 

oans require a tangible real estate collateral, C&I loans are much 
8 
ore affected by relationship lending as analyzed by Berger and 

lack (2011) . So, if the complementarities between the PPP loans 

nd small business loans are due to the initiation or fortification 

f a borrower-lender relationship through the PPP that catalyzes 

ther small business loans between them, then it would be ex- 

ected for the PPP loans to increase the C&I loans more than the 

RE loans. Once again, a few other factors, such as improved cred- 

tworthiness of the PPP-borrowers, are probably at the heart of the 

omplementarities between the PPP loans and conventional total 

mall business bank loans. However, as explained above, since the 

elevant data is not completely available, exploring the origins of 

hese complementarities is beyond the scope of this paper. 

In all columns of Table 6 , the CORONA coefficient is positive 

nd significant at the 1% level, which measures the direct influ- 

nce of the pandemic on total conventional small business bank 

oans. The magnitude of this effect, however, is less than 0.033 in 

ach column, which is substantially smaller than the positive effect 

f the PPP term in the corresponding column. Therefore, when all 

ther factors are taken into account, the isolated effect of the pan- 

emic on the total small business bank loans are economically triv- 

al. That is, in the absence of government intervention through the 

PP, small business bank loans would not increase much solely due 

o the pandemic, probably since those loans are considered riskier 

y the banks without the PPP stimulation. 

. Models for robustness check 

In this section, I check the robustness of the results discussed 

n the previous section by modifying the model specified in Eq. (1) . 

.1. Total small business loans with unused commitments 

As documented by the Federal Reserve in the April 2020 Senior 

oan Officer Opinion Survey on Bank Lending Practices, since the 

andemic started, banks had been tightening the standards across 

any loan categories, including small business bank loans. Firms, 

n the other hand, have been drawing down a lot of liquidity from 

heir revolving lines of credit as presented by Glancy et al . (2020) .
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Table 7 

Estimation results – total small business loans with unused committments. 

�(Total C&I loans with UC / GTA) �(Total CRE loans with UC / GTA) �(Total C&I and CRE loans with UC / GTA) 

�(PPP / GTA) 0.6329 ∗∗∗ (0.047) 0.2823 ∗∗∗ (0.026) 0.9079 ∗∗∗ (0.073) 

CORONA 0.0282 ∗∗∗ (0.003) 0.0057 ∗∗∗ (0.001) 0.0351 ∗∗∗ (0.005) 

�(CDEP / GTA) 0.0002 (0.000) 0.0002 (0.000) 0.0004 (0.000) 

�(REPO / GTA) 0.0206 ∗ (0.012) 0.0216 ∗∗ (0.010) 0.0346 ∗ (0.021) 

�(HOTM / GTA) 0.0025 (0.003) 0.0029 (0.003) 0.0057 (0.006) 

�(FHLB / GTA) 0.0441 ∗∗∗ (0.012) 0.0477 ∗∗∗ (0.008) 0.0938 ∗∗∗ (0.022) 

LARGE 0.0001 (0.000) 0.0025 ∗∗∗ (0.000) 0.0024 ∗∗∗ (0.001) 

BH -0.0000 (0.001) -0.0010 ∗∗∗ (0.000) -0.0004 (0.001) 

FORN -0.0025 (0.002) 0.0006 (0.000) -0.0026 (0.004) 

LISTED 0.0002 (0.000) 0.0010 ∗∗∗ (0.000) 0.0009 (0.001) 

SWAP 0.0001 (0.002) 0.0007 (0.001) -0.0016 (0.004) 

FRS 0.0001 (0.000) -0.0004 ∗∗ (0.000) -0.0000 (0.001) 

FDIC 0.0006 ∗∗ (0.000) -0.0001 (0.000) 0.0008 ∗ (0.000) 

HHI 0.0010 ∗∗ (0.000) 0.0007 ∗∗∗ (0.000) 0.0020 ∗∗∗ (0.001) 

ROE 0.0017 (0.001) 0.0002 (0.000) 0.0021 (0.001) 

ROASD8 -0.0014 ∗∗ (0.001) 0.0000 (0.000) -0.0029 ∗∗∗ (0.001) 

Constant 0.0017 (0.002) 0.0004 (0.000) 0.0028 (0.002) 

Observations 239,121 239,121 239,121 

Notes: This table reports the OLS estimates of the effect of PPP loans on total small business bank loans with unused commitments (UC). The 

panel data is from 2010:Q1 to 2020:Q4. Total small business bank loans are categorized into three groups: total small business C&I loans (Total 

C&I loans), total small business CRE loans (Total CRE loans), and overall total of the small business loans of a bank (Total C&I and CRE loans). 

The difference operator � stands for the change in a variable since the same quarter of the previous year. The dependent variable and the 

PPP variable are normalized with respect to lagged GTA. All other control variables are one-period lagged. All estimations include bank and 

time fixed effects, which are not presented for brevity. Robust standard errors are clustered by banks and presented in parentheses. Asterisks 

indicate significance at the 1% ( ∗∗∗), 5% ( ∗∗) and 10% ( ∗) levels. 
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ence, some of the bank lending during the pandemic has proba- 

ly been involuntary on the banks’ side. 10 In order to account for 

hese preexisting commitments that have been established by the 

anks prior to the pandemic, I follow Cornett et al . (2011) , Berger

t al . (2017a) and Acharya et al . (2018) , and modify the model

o include unused commitments in corresponding small business 

ank loan categories. 11 Table 7 reports the effects of the PPP on the 

ggregated small business bank loans and unused commitments. 

The estimated effect of the PPP variable in Table 7 is quite sim- 

lar to that in Table 6 . In all columns of Table 7 , the PPP is posi-

ive and statistically significant at the 1% level, indicating that even 

hen unused commitments are taken into account, complemen- 

arities between the PPP and total small business bank loans dom- 

nate possible substitutions. Economically, the estimated effects of 

he PPP in Table 7 are within the 1% range of that in Table 6 . That

s, an additional dollar of PPP credit results in an estimated in- 

rease by 63 cents in total small business C&I loans, 28 cents in to- 

al small business CRE loans, and 91 cents in overall total of small 

usiness bank loans. Hence, the results discussed in Section 3 for 

he effects of the PPP are not sensitive with respect to modifying 

he baseline model to account for the unused commitments. 

.2. Total small business loans with unused commitments by bank 

ize 

In Table 8 , I aggregate all small business C&I and CRE bank 

oans and unused commitments and look at the effects of the PPP 

n the total amount of small business bank loans by bank size. 

he findings show that the effects of the PPP on total small busi- 

ess bank loans that I discussed in the previous section are mostly 

revalent across banks of different sizes. 
10 See Ivashina and Scharfstein (2010) and Acharya and Mora (2015) for more 

bout involuntary bank lending due to preexisting lines of credit. 
11 Call Report instructions for the reported small business loans are to include 

he commitments, which may ameliorate the concerts about “involuntary lending”

o some extent. But the formal analysis conducted in this section is still useful to 

emonstrate that the overall results of this paper do not change due to this phe- 

omenon. 

s

t

n

b

i

w

e

9 
The results in the first column of Table 8 are for small banks 

ith gross total assets less than $1 billion, which mostly resem- 

le the results in the third column of Table 7 for the same de- 

endent variable but for all banks. This resemblance would be ex- 

ected since most observations in the regression sample of Table 

 (219,519 out of 239,121) are from small banks. The coefficient 

f the PPP term is large and positive, and significant at the 1% 

evel, indicating that an extra dollar of PPP credit increases the to- 

al small business bank loans of the small banks by 91 cents. More- 

ver, the direct effect of the pandemic on total small business bank 

oans of small banks measured by the CORONA variable is positive 

nd significant at the 1% level, but its magnitude is comparatively 

ery small. 

The second column of Table 8 , on the other hand, is for large

anks with gross total assets more than $1 billion and less than 

50 billion. Comparing the effects of the PPP on total small busi- 

ess loans by small banks versus large banks presented in the first 

nd second columns, they are both positive and statistically signif- 

cant at the 1% level. Their magnitudes, however, are considerably 

ifferent: The effect of additional PPP lending on small business 

ank loans is smaller for large banks compared to that of small 

anks. That is, for every additional dollar of PPP credit, the to- 

al small business bank loans of large banks increase by 61 cents, 

hich is still economically significant but less than the 91 cents 

ncrease in the total small business loans of small banks as dis- 

ussed above. Lastly, the third column of Table 8 presents the re- 

ults for the largest banks with gross total assets greater than $50 

illion. The effect of PPP lending on their total small business loans 

s positive, but relatively smaller and statistically not significant. 

These findings would indicate that while the complementari- 

ies between the PPP lending and small business bank lending still 

ominate the substitutability between them, the magnitude and 

tatistical significance of the PPP multiplier effect are sensitive to 

he size of the bank. The PPP lending complements the small busi- 

ess loans of small banks substantially more than that of larger 

anks, and for the largest banks, there is not a statistically signif- 

cant outcome. These results are consistent with how small banks 

ould be specialized in small business lending as argued by Berger 

t al . (2005) . 
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10 
Finally, the magnitudes of the isolated effect of the pandemic 

n total small business lending of small and large banks measured 

y the CORONA dummy variable are positive but small. Yet, there 

s an economic difference between this small size of the direct 

andemic effect on the small business loans of small banks versus 

arge banks: While the direct effect of the pandemic on small bank 

oans is 0.0368 for small banks and significant, it is 0.009 for the 

arge banks and statistically not significant. So, compared to large 

anks, small banks have been less avoidant of small business bank 

oans that were directly an outcome of the isolated effect of the 

andemic. This outcome is also in line with small banks’ special- 

zation in small business lending discussed by Berger et al . (2005) . 

astly, the isolated effect of the pandemic on small business loans 

f the largest banks is also not significant. The difference in the 

ignificance of this direct effect of the pandemic on the small busi- 

ess loans of the larger banks may be due to how they perceive 

he risks associated with small business bank loans substantially 

ifferent than smaller banks. 

.3. Shorter time series with differences since the prior quarter 

An alternative approach to the baseline model can be using a 

horter time series to concentrate on the periods just before and 

fter the shock. Also, with a shorter time series, it would be more 

easonable to focus on the quarterly changes in difference vari- 

bles. So, in this section, I rescale the difference operator with re- 

pect to the changes since the prior quarter and concentrate on the 

ata from 2019:Q1 to 2020:Q4. Table 9 presents the results based 

n this specification. 

The estimated effects of the PPP variable in Table 9 are compa- 

able with that in Table 6 . In all columns of Table 9 , the PPP is pos-

tive and statistically significant at the 1% level, showing that con- 

entrating on a shorter interval of time before and after the shock 

nd rescaling the difference operator do not change the qualita- 

ive finding that the complementarities between the PPP and total 

mall business bank loans dominate potential substitutions. It is 

ctually quite the opposite: The size of the PPP’s multiplier effect 

s larger in each column. In Table 9 , an additional dollar of PPP 

redit results in an extra 82 cents of total small business C&I loans 

nd an extra 44 cents of total small business CRE loans. So, the 

otal effect of an extra dollar of PPP credit on the overall total of 

mall business loans is about $1.27. 

Furthermore, even though the statistically significant positive 

ffect of the CORONA variable is larger in Table 9 compared to its 

ffect in Table 6 , it is still extremely small, especially when com- 

ared to the effects of the PPP term. When all other factors are 

ontrolled for, the isolated effect of the pandemic is about 0.05 on 

he small business C&I loans, and 0.09 on the small business CRE 

oans. The effect of CORONA on the overall total of small business 

oans is 0.14. Therefore, while the magnitudes of the key variables 

n Table 9 are larger than that in Table 6 , the qualitative findings

re not sensitive to focusing on a shorter time interval and redefin- 

ng the difference operator as changes since the prior quarter. 

.4. Additional local environmental variables 

Finally, additional environmental variables from local demand 

nd supply can be added to the model to check the sensitivity of 

he results with respect to controlling for local settings. So, I add 

he following two local environmental variables in the model spec- 

fied above in Section 4.3 . 

The first local environmental variable that I use is based mostly 

n the demand-side disruption: the total number of Coronavirus 

ases in the county of a bank per county population (CASES). In 

rder to calculate this measure, I gather the county-level coron- 

virus cases data from the New York Times repository on GitHub, 
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Table 9 

Estimation results – shorter time series with differences since prior quarter. 

δ(Total C&I loans with UC / GTA) δ(Total CRE loans with UC / GTA) δ(Total C&I and CRE loans with UC / GTA) 

δ(PPP / GTA) 0.8214 ∗∗∗ (0.047) 0.4419 ∗∗∗ (0.018) 1.2659 ∗∗∗ (0.064) 

CORONA 0.0470 ∗∗∗ (0.003) 0.0907 ∗∗∗ (0.002) 0.1348 ∗∗∗ (0.005) 

δ(CDEP / GTA) 0.0007 (0.001) 0.0002 (0.001) 0.0014 (0.002) 

δ(REPO / GTA) -0.0004 (0.007) -0.0021 (0.010) -0.0042 (0.014) 

δ(HOTM / GTA) 0.0740 ∗ (0.043) 0.0470 ∗∗ (0.022) 0.1103 (0.072) 

δ(FHLB / GTA) 0.0205 (0.025) 0.0757 ∗∗∗ (0.019) 0.0915 ∗∗ (0.044) 

LARGE 0.0000 (0.000) 0.0001 (0.000) 0.0002 (0.001) 

BH 0.0005 (0.001) -0.0008 ∗∗∗ (0.000) 0.0002 (0.001) 

FORN 0.0028 ∗∗ (0.001) 0.0008 (0.001) 0.0047 ∗ (0.002) 

LISTED -0.0002 (0.000) -0.0002 (0.000) -0.0006 (0.001) 

SWAP -0.0060 ∗∗ (0.003) 0.0006 (0.001) -0.0065 ∗ (0.004) 

FRS -0.0009 ∗∗ (0.000) -0.0007 ∗∗∗ (0.000) -0.0016 ∗∗∗ (0.001) 

FDIC -0.0004 (0.000) -0.0005 ∗∗∗ (0.000) -0.0009 ∗ (0.000) 

HHI 0.0010 (0.001) 0.0010 ∗∗∗ (0.000) 0.0019 ∗ (0.001) 

ROE -0.0045 (0.003) -0.0011 (0.002) -0.0069 ∗ (0.004) 

ROASD8 0.0015 ∗∗∗ (0.000) 0.0023 ∗∗∗ (0.000) 0.0036 ∗∗∗ (0.001) 

Constant -0.0352 ∗∗∗ (0.001) -0.0483 ∗∗∗ (0.001) -0.0818 ∗∗∗ (0.002) 

Observations 41,420 41,420 41,420 

Notes: This table reports the OLS estimates of the effect of PPP loans on total small business bank loans with unused commitments (UC). 

The panel data is from 2019:Q1 to 2020:Q4. Total small business bank loans are categorized into three groups: total small business C&I 

loans (Total C&I loans), total small business CRE loans (Total CRE loans), and overall total of the small business loans of a bank (Total C&I 

and CRE loans). The difference operator δ stands for the change in a variable since the prior quarter. The dependent variable and the PPP 

variable are normalized with respect to lagged GTA. All other control variables are one-period lagged. All estimations include bank and time 

fixed effects, which are not presented for brevity. Robust standard errors are clustered by banks and presented in parentheses. Asterisks 

indicate significance at the 1% ( ∗∗∗), 5% ( ∗∗) and 10% ( ∗) levels. 

Table 10 

Estimation results – additional local environmental variables. 

δ(Total C&I loans with UC / GTA) δ(Total CRE loans with UC / GTA) δ(Total C&I and CRE loans with UC / GTA) 

δ(PPP / GTA) 0.8216 ∗∗∗ (0.047) 0.4421 ∗∗∗ (0.018) 1.2663 ∗∗∗ (0.064) 

CORONA 0.0472 ∗∗∗ (0.003) 0.0908 ∗∗∗ (0.002) 0.1352 ∗∗∗ (0.005) 

δ(CDEP / GTA) 0.0007 (0.001) 0.0002 (0.001) 0.0014 (0.002) 

δ(REPO / GTA) -0.0004 (0.007) -0.0021 (0.010) -0.0042 (0.014) 

δ(HOTM / GTA) 0.0740 ∗ (0.043) 0.0469 ∗∗ (0.022) 0.1102 (0.072) 

δ(FHLB / GTA) 0.0197 (0.025) 0.0750 ∗∗∗ (0.019) 0.0900 ∗∗ (0.044) 

LARGE 0.0004 (0.000) 0.0004 ∗ (0.000) 0.0010 (0.001) 

BH 0.0003 (0.001) -0.0010 ∗∗∗ (0.000) -0.0001 (0.001) 

FORN 0.0043 ∗∗∗ (0.001) 0.0021 ∗∗∗ (0.001) 0.0076 ∗∗∗ (0.003) 

LISTED -0.0000 (0.000) 0.0001 (0.000) -0.0002 (0.001) 

SWAP -0.0062 ∗∗ (0.003) 0.0004 (0.001) -0.0069 ∗ (0.004) 

FRS -0.0009 ∗∗∗ (0.000) -0.0008 ∗∗∗ (0.000) -0.0017 ∗∗∗ (0.001) 

FDIC -0.0005 ∗ (0.000) -0.0006 ∗∗∗ (0.000) -0.0011 ∗∗ (0.000) 

HHI 0.0004 (0.001) 0.0003 (0.000) 0.0005 (0.001) 

ROE -0.0044 (0.003) -0.0010 (0.002) -0.0067 ∗ (0.004) 

ROASD8 0.0017 ∗∗∗ (0.000) 0.0025 ∗∗∗ (0.000) 0.0041 ∗∗∗ (0.000) 

CASES -0.0032 ∗∗∗ (0.001) -0.0027 ∗∗∗ (0.001) -0.0059 ∗∗∗ (0.001) 

VUL -0.0033 ∗∗∗ (0.001) -0.0046 ∗∗∗ (0.001) -0.0087 ∗∗∗ (0.002) 

Constant -0.0338 ∗∗∗ (0.002) -0.0465 ∗∗∗ (0.001) -0.0784 ∗∗∗ (0.002) 

Observations 41,420 41,420 41,420 

Notes: This table reports the OLS estimates of the effect of PPP loans on total small business bank loans with unused commitments (UC). 

The panel data is from 2019:Q1 to 2020:Q4. Total small business bank loans are categorized into three groups: total small business C&I 

loans (Total C&I loans), total small business CRE loans (Total CRE loans), and overall total of the small business loans of a bank (Total C&I 

and CRE loans). The difference operator δ stands for the change in a variable since the prior quarter. The dependent variable and the PPP 

variable are normalized with respect to lagged GTA. All other control variables are one-period lagged. All estimations include bank and time 

fixed effects, which are not presented for brevity. Robust standard errors are clustered by banks and presented in parentheses. Asterisks 

indicate significance at the 1% ( ∗∗∗), 5% ( ∗∗) and 10% ( ∗) levels. 
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hich has been tracked and compiled around the clock from the 

ederal, state, and local governments, universities such as Johns 

opkins and the University of Washington, and health institutions 

uch as the Centers for Disease Control and Prevention. I collect 

he county-level population data from the U.S. Census Bureau. 

The second local environmental variable that I use is based 

ostly on the supply-side disruption: the COVID-19 Economic Vul- 

erability Index by counties in 2019 (VUL) developed by Chmura 

conomics team led by Dr. Christine Chmura and Dr. Xiaobing 

huai. This index measures the degree of predisposition of a 

ounty to the negative impact of the Coronavirus pandemic based 

n the county’s composition of businesses and their industries in 
11 
019. Table 10 presents the estimation results with these two ad- 

itional local environmental variables. 

The size and statistical significance of the PPP term in Table 

0 is quite similar to that in Table 9 . Once again, the findings

resent that the positive multiplier effect of the PPP on total small 

usiness bank loans is prominent, and this effect is not sensitive to 

ncluding additional variables in the model from the local environ- 

ents. In Table 10 , the total effect of an additional dollar of PPP 

redit on the overall total of small business loans is $1.27, provid- 

ng supplementary empirical evidence that the complementarities 

etween the PPP loans and small business bank loans dominate 

heir potential substitutability. 
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Moreover, the effect of the CORONA variable in Table 10 is al- 

ost identical to that in Table 9 , indicating that even when the 

ensitivity of the findings is checked by adding pandemic-related 

ocal environmental variables to the model, the statistically signif- 

cant isolated effect of the pandemic on small business bank loans 

emains about the same. 

Finally, the coefficients of additional local environmental vari- 

bles, CASES and VUL, are negative and statistically significant at 

he 1% level in all columns of Table 10 . This outcome is expected 

n that both local numbers of Coronavirus cases and the COVID- 

9 vulnerability of the local industries increase the risks associated 

ith the small business bank loans, and as a result, banks would 

e less interested in making small business bank loans to small 

usinesses in those riskier localities. 

. Concluding remarks 

After the U.S. government passed the Coronavirus Aid, Relief, 

nd Economic Security Act in March 2020, several financial pro- 

rams, including the Paycheck Protection Program, have been es- 

ablished in order to inject an unprecedented amount of liquidity 

n the U.S. economy to support households, businesses, and other 

mportant economic sectors. The U.S. banks, on the other hand, 

ound themselves in a very different setting than that of the cri- 

is of 20 07–20 09. After being under a decade-long strict scrutiny, 

anks have been well-capitalized and well-covered should another 

risis somehow arrive. Indeed, a few years ago, the Federal Reserve 

as so pleased with the big picture, they started to unwind their 

normous balance sheet in 2017. Then in 2020, the Coronavirus 

andemic impacted the globe, shrinking the aggregate demand and 

upply. So, this time, the crisis was not due to a weakness in the 

nancial system or a financial innovation. Instead of looking for 

ailouts, the U.S. banks were in a very crucial position to help save 

he economy: by channeling what the CARES Act provided with 

he Paycheck Protection Program, which were completely backed 

y the government; and perhaps by providing some of their own 

onventional bank loans to small businesses, for which the banks 

ould bear the risks. 

Prior to an analysis, it is not clear if the PPP loans and small

usiness bank loans were mostly complements or substitutes. 

ence, in this paper, I examine the effects of the PPP loans on 

mall business bank loans. I specifically concentrate on the PPP 

oans of up to $1 million and the small business loans of the same

ize since $1 million is approximately the upper limit of the loans 

o the financially constrained smallest firms, who are also generally 

imed by the government policies for financial support. My em- 

irical findings show that the complementarities between the PPP 

oans and small business bank loans dominated their substitutabil- 

ty. Banks making an extra dollar of PPP credit made $0.91 to $1.27 

xtra of their small business bank loans. So, the multiplier effect of 

he PPP loans on small business bank loans was roughly 1-dollar- 

or-1-dollar on average. I also present that the direct effect of the 

andemic on small business bank loans was not economically sig- 

ificant, which may be an indication of the potential reluctance 

f banks to make loans to risky small businesses in a pandemic 

etting with no intervention. Finally, I check the sensitivity of my 

ndings to various different specifications and find that the results 

re quite robust. 

In conclusion, the Paycheck Protection Program can be reason- 

bly assessed as a government subsidy program for small busi- 

esses that also successfully stimulated the banks to contribute 

enerously with their own conventional small business bank loans 

o help the survival of small businesses and their employees. Nev- 

rtheless, it is probably too soon to view this assessment as causal 

nd definitive since, as discussed by Berger et al . (2021) , the PPP

ay eventually lead to some negative consequences or unintended 
12 
ong-term effects yet to surface. There would be risks associated 

ith additional small business bank loans complementing the PPP 

oans, and we do not know to what extent they would turn into 

oan losses. However, examining those potential effects in a com- 

rehensive cost-benefit analysis is beyond the scope of this paper. 

he results that I present in this paper offer a timely policy evalua- 

ion of the ongoing economic effort s and help shape the economic 

timulus packages that would be designed for further relief in the 

uture. 
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